S:i7 3*3 



(i2)t# it ta a §km ic » -3 l x t <tk m t *i tz m m mm 



mmmmm 

(43) m&'AMB 
2004 4£10 £ 14 B (14.10.2004) 




PCT 



do) mm^mm^ 
WO 2004/088341 Al 



G01R 31/36 

PCT/JP2OO4/0O3914 
2004 ^3 E 23 B (23.03.2004) 



(51) @ISt$l*ttg 7 : 

(2D m®mmw^: 

(22) HEgftlSB: 

(25) Sfgtaip(0#IS: 

(26) SE@4*B3<Z>Sg§: 

(30) fijfe^^-^t: 

4#El2003-97472 2003 ^3 ^31 B (31.03.2003) JP 

(71) tamx<*m$fo<±T<DVifcm\z^>i\T): *® 

&3H*i£35l± (YAZAKI CORPORATION) [JP/JP]; =f 
108-0073 jfE =H1TB4f 2 8^- Tokyo 

(JP). 

(72) 5§UH#; 33 J: 

(75) f6W#/aMX (JfeglCOlx-C©*): 

(ARAI,Youlchl) [JP/JP]; T410-1194 S$ Iglfilj ft] 
ilSOO *«m!l61*5e£ttrt Shizuoka (JP). a* 



<1A (ENOMOTOjMichito) [JP/JP]; T410-1 194 SIHSl 
«SrfT M1500 £*m3fH*3e#ttrt Shizuoka 
(JP). (AMANO,Kenichi) [JP/JP]; X569-1115 

*BE/S ift^m * ^SPHT- T I3f21f «c*#a 
tKU— g ^F*J Osaka (JP). 

(74) ftlA: SSU^St, *1-(TAKINO,Hideo et al.); T 
150-0013 MM®%i®Zmit m 2 TB 36§1 3-ff- 
&m S K ejU 4 m Tokyo (JP). 

(8i) itss^^o'Ecixjgy , ±x<Dmm<DmfiiQkmtf 

Bjf&): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KR KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 



(54) Title: METHOD AND DEVICE FOR ESTIMATING BATTERY' S DISCHARGEABLE CAPACITY 

(54) «iK©«ffc: '*v j r'j<D&n-sim®mmttm8.xf£E. 



TT 

oo 

00 



o 



b me 



c to&zmnfLm ■ 



-23 a-1 1 



- 2 3 a - 1 2 



- 2 3 a- 1 3 



-2 3 a-2 1 



~2 3 a-2 2 



**** 2 3 a - 2 

A. . .FULLY-CHARGED OPEN CIRCUIT VOLTAGE 

B. .. LOADED DISCHARGE TERMINATION VOLTAGE 

C. .. DISCHARGEABLE ELECTRIC AMOUNT 
23a-t... VOLTAGE DROP ESTIMATING MEANS 

23a-11...PURE RESISTANCE VOLTAGE DROP ESTIMATING MEANS 

23a-12...PURE RESISTANCE INCREASE VOLTAGE DROP CALCULATING MEANS 

23a-13...SATURATED POLARIZATION VOLTAGE DROP ESTIMATING MEANS 

23a-21... PROPORTION CALCULATING MEANS 

23a-22...CAPAITY ESTIMATING MEANS 

23a-2... DISCHARGEABLE CAPACITY ESTIMATING MEANS 



(57) Abstract: A voltage drop estimating 
means (23a- 1) estimates a drop in a battery 
terminal voltage when a maximum current at a 
high-efficiency discharge to a load is allowed to 
run continuously, and a dischargeable capacity 
estimating means (23a-2) estimates an electric 
amount, obtained by deducting a non-dischargeable 
electric amount determined based on a voltage 
drop estimate by the voltage drop estimating means 
(23a- 1) from an electric amount dischargeable 
in an arbitrary fully-charged condition, as a 
dischargeable capacity capable of continuously 
discharging a maximum current from a battery via 
a load. 

(57) Sft: «E*T*ft*«23a-l*tft«ir'va> 

WflES**i£#K23a-2*<«JI[§T«i5£ifffi 
23a-llC<fcy«£Lfcmffi»TIC&-3l*T««> 



WO 2004/088341 Al II Mil II II HID Illf I Hill IIII I II Ill IIIII II1H IHH IIHI fill {fit (III 



(84) fgs^rs*a)^^:l^Ky , ±x<Dmm<D&mmmtf %tt<*mmm: 

plt&j: ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, — SfglBS&g-S 
SZ, TZ, UG, ZM, ZW), ZL — ^ y7 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — P y / < (AT, BE, BG, CH, CY, 

CZ,DE,DK,EE,ES,FI,FR,GB,GR,HU,IE,IT,LU,MC, 2X?3- K&l/fifeC0BSf§(ZOl^T 1^:^ £#jSSfT$;ft<5 

NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, ^tPCTiSM V h (D&miZ&WL £ tlT I* & T zi - K <t B§|g 

CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 0>#>( — hj £#Bt? 0 



WO 2004/088341 



1 

w m m 



PCT/JP2004/003914 



mz-ft, mmmtiM&Mn<vffim\z£vxmmti%&±'tz>ftMmM mr^ 

o 



WO 2004/088341 PCT/JP2004/003914 

2 

% ^yyy«**^ri6«Srftjji-f-5*: £ #j&3S£ £*i,tv>5 0 £ M-. 
»*t-43 ^ S^yfJJ ©ifc*TirtB$gft ^ ^^^^^ *5 rt -5 ft lc*B Hi 

002-23615 7#42tfft*H8 0 ) . S OCttm*B*W*T*£*LS t> 

<Dx»hz><Dx^ %i&m\z.& v s*vTvm*&&vxmfrznm*mmvxmmm 



WO 2004/088341 PCT/JP2004/003914 

3 

So 



WO 2004/088341 PCT/JP2004/003914 

4 

mm,m(omfe ioT, ^M(D^m^mK^xwcm^m^mn,m^ h 

zmtxm*:mffi<Di&m&ft ? zb&x%t£< %zikffit%fknm±mj£b<DMm 
fetbzzk&xz, immikmmzM±<Dmj£&T-z>m7££tizz.bx\ z.<Dmm 

o 

^ts^yry ^nmb&mnmzmfevxmc.^-?mz.m^^xftmvtz. 
m&mmirzjjmxhox, Mffi^<Dmmwcnm<Dm±mffi&ffivmi?K.b%<D 



WO 2004/088341 PCT/JP2004/003914 

5 



WO 2004/088341 PCT/JP2004/003914 

6 

J:«ie«tt«JBE*T*«ISi-2i#fi«tfi:«£E|*T*63fe#«fc % ^y^y o^ttfttt 
#fcte J: oTJ**r - Kfc 9 . 



WO 2004/088341 



7 



PCT/JP2004/003914 



o 

mm-r % itos^t^ & ^ n v ? m x^-rm i m r x^M^m^. &^-tm 2 ® 

*^•r*«JBEI*T*SBfcUfctt*fc-6^:^:t>^9I6)<^-CV^5 0 

o 

wtffo&nnnm, m^m^m^ t -t ^s>ir^ 7 h-rz 



WO 2004/088341 PCT/JP2004/003914 

8 

^Hcix-cv^^ ^4insr#^bT. tkmm%i(Dm:±mffi (t°-?mm) <om 
nw&M-R. j %m±mffi i p fimtizz tiz. zzmm^T (Rjxi P ) 

^©rtMS^R j Kite, ^yrU©Mm ^i|©SOC 

x^xtkiz%mfr(DmT*frzm%nmi&im,R f tnmm^mm^R e (a 

R = Re-Rf) l^^S^^iffltHCj:;*, (Re-Rf) XIp 

^5fh#^(^ J;o-C^J65 ii^ftSo 

#i&ig£ii£ £5«JE|S£T (R j x I p) £^tf>«ff|#T}^ ^-ryftfc 

&*3, ^^>f 7 h • y yf © r^gfm^^ k^^^j pio02. 1 r 

^mff^T^-^M^'ttfti^O^^mjE^T^^ttffiVp p ££fc 

mpB^M«^-«jEv x ir^^A v^mmnmm<DM±m^ i p i^tts^*:^ 

^«JE|^TT*fe5iafP^«JE^T (Vp i p) h\.xmfe-f?>Zb&X%% 0 
^<Z>fSfP#*imjE|$T (Vp i p) ^Afrift&^^fcoVNTte, &mmj£&T 



WO 2004/088341 PCT/JP2004/003914 

9 

<Dm&&Tt lt % mtt&wtotom&tiiR j m ismjBE^r (r j x i P > ^ 

, **<&*fi*8£i;«JE|$T©iB;tni# (ARxip) fc»5Hfc*tJ:5 4tt^S 
«J3E|^T (Vpip) i^JDJ!U*:t>©*|t*JBE*T (Vmax) i Ltitt 

T (R f x 1 p) & N UB*p©Sfem»Jfc*jE (Ve) l«t5ri:(aoT, M 
^«^Jh«JEE (Ve f) Sr3fctf>5 0 ^©AWNfifcWStt-JhmjEtt. ^yfyi:o 

•^•UT. r <o Am#tknikitw£ (vef) t^s^m^mjE (vf) t<o 

mmj£ (V a d c =V f - V e f ) {C £&5_LfEifi:«JEP£T (Vma x =R j X 
Ip + ARXIp+Vpip)) (^fij^ (Vma x/Va d c ) 5£*ifefll 
5 £ 9 £L3IV>T!*RK:afc*-« Si^^fAD [= 1 

0 0%- (Vmax/Vadc) X 1 0 0 %] &$iib^ d ttSrH»(Xtt«l^ Lfc 

^ti^JhlJEIC 5 S O C e f t OH (ASOC) {Cfil CT3fc&fc t> 

i«***l*©*^«j«^tt«b»»tfcfc*fctt*pri63!i;^t* (ADC i p 

V= a I 2 + b I + c 
J: 5 «J3E^T V b fn t> © T? fe 5 „ 



WO 2004/088341 PCT/JP2004/003914 

10 

AV/A I = 2 a I +b 

0 = 2 a I + b 

1 = -b/2 a 

^mjEE&T (Vp i p) Srjfc&S 5„ 

«JHEtt, ±lLfc J; 5 ^ttffi^^^tfefct^tl I p lc48»tS^a«JE|* 
Tfc"£**bTVN&v><D-e N ffiM^e>^j?)fc^jFp^«J£|^T (Vp i p) (^n 

3ti-*«JBE»T«^«2 3a-U, 2 3 a - 1 tcj; ?>#£^Lfc 

65 5 i t & x s 5 wcm wig * t l xmj&Tz nm-^mmmm^m 
2 3 a - 2 tanst*., mM ^itm^mT^m-^^x^tcwcmx^ &^nx.*& 
&&m<Dftmftnte&\,^xfon.^m%:nizmfrbmt> u^as^a©^* m y> > a 



WO 2004/088341 PCT/JP2004/003914 

11 

k<Dmnmztoi-zmm\*itn&i*T<Dm&&**>&'m&$Liii¥gt2 3&-21 
tsmmt isTmfe-rzm&mm^m 2 3 a - 2 2 * 

J:««S0t«JE»T*«IS-t-5*fi«Jfi:«JE|^T«l^«2 3 a - 1 li, 
«rJ|Effl*rS««lfi:JtllP«JBE»rJ|:fflM2 3 a-1 2 I^IUotM 
T*3fe#« 2 3 a - 1 3 t SrHr^ 4HPafc: <t o T*JWv^tt»ffl bfcUffiiii J; 

* % <d & %> a ffif £ an ic x-t 5 ^ $> t- y <D%cn -simmm & ± 



WO 2004/088341 PCT/JP2004/003914 

12 

^ 7 h 7^^f^ 7 7 ^^^t^-^ 9 ^tt$f 1 1 fcGHtLTsfefrS 
iftAffifl$teH\ /<yfP 1 3**fe©m*fc J; 9^E— ^i^^^V--^ 5 

^^3, 4 y=-y ix 3 v*-r ^^x^r^-fef-y (aco 

s ^y7!)^ii«»5 0 ^i^^^i— *5te&£>K: N B^bfcw* 

y 1 3 ©#cm«sfE 1 ^ N ^a^^-^i LTatgrs^— 5*>t> 
(d;<vtv 1 3 iztt^zftm.mffi&mmTzmffi^^y- 1 5 1 % ^y^y 1 3^ 

l^LfciMt- A@^^s^:#:sr^rb, ^s^y 1 3 ©amtjEvSNi&m 
mmMisfy^xmnt (^r. ri/pj in&ia-rs 0 > 2ifc^»t*A/ 

o ) 2 3 £>fcH»;fcTV^ 0 



WO 2004/088341 PCT/JP2004/003914 

13 

*L.t\ ^4=^>2 3n, CPU2 3 a, RAM 2 3 b, RTfi, ROM 2 3 c 
-Sr^LT&tK CPU23a(^ RAM2 3 bMROM2 3 c© 

fib,, M1BI/F2 iasas«$ixT*JOs ±3S6Lfcl8?j*LfcV^*-*;*,f 

ram 2 3 b w\ ^s-ax-^iBiiffi©^— *=zy T-BLTf&n#mvFmz.m^z> 

!7-^xy7^ttT*J^ ifEROM2 3ctfi, C P U 2 3 a 

3©CPU2 3a|:U9M^ *!>»*;fcfc**«l*«JEtttt, #i©M 
buIBR OM 2 3 c ^^$tbfc$!|^I^ , ^^^A^^:^V^CPU2 3 a tfSfr 

-Y^=y->a^ (ig) 7^>7^ty$Myry i 3frt>(omm&gii-tx 

"^f=r^2 3*mmL7>vJf9J»&X?-b1rZ>£^ CPU23ati % 

7 <D&m\,tcs<>yTV 1 3 (D^MBV i©A/D^I^ttt I /F 2 1 



WO 2004/088341 PCT/JP2004/003914 

14 

it^ni-f * *fcm««Es.r^*^i- § *fe«m^ mar*- § mm - m^m^ ©2o©§ 

%L\*m*<Dntf}X&.m-tZ>fclb, RAM 2 3 b (Of— ? ^ V T £ tiX&tit 



WO 2004/088341 PCT/JP2004/003914 

15 

US-2002-0186 O-AUIiDEl 0 2 2 3 5 0 6Al©m^ 

fc^y^y ©««JfeR j la^IS^lff^T (Rfxip) ^/^ryo^g 
tt*no«[-c*>«»*«««ifi:R f i3tt«j»jh«iistfi:Re bam ( A R = R e — R 

f) fc* B a-t-««I»i3lt©*||jDteJ:«t ) o-c, (Re-Rf) xip^stusi: 



WO 2004/088341 PCT/JP2004/003914 

16 

^tS*^*^ UfclliKftltt S^icftl^T?*) 9 , Mfc&JfciZ&KD £ 5 

■f*t>"fe. ADC$li, Affir&ftttftJhftfE (Ve f ) £^3fcmPB mg&«JEE ( 
Vf ) t<DMm& (Va d c=Vf-Ve f ) § Ji|B^«ffi|^T (Vma 

x=RjXIp + ARXIp+Vpip) ) (Dm&fr (Vma x/Va d c ) £ 

0 0%- (Vmax/Vadc) X 1 0 0 %&55£(£>ff-g£r|£fT > t-5 £ i tio 
DC«r#&SADC©£ffi*a.3g&fT5 (^f^S9) 0 ^flcftjfcWu ISSDttt 

*Wfeb*iocv*»fe*Aufcjk*TiriB«#*, i-ftfcfe, iocvi«tss 
oc j tMffi&tkmm±mmfcftj&-tz soc e f (a soo icadc 

(ADC ip) i Lti^fSo 
(^ryT'S 1 0) % 0fl*.H£^ T-Y KD^^T; h X-f KP 

•JiWlttb-CllfTStb* (^fy/Sll) 0 



WO 2004/088341 PCT/JP2004/003914 

17 

m vmntc t % ^7 y *is-?-*ffi<©*jEE»T«r«ife-f ««jbe»t«i^© 2 3 

T4t*i" 53fifem-Hrte***i^« 23a-2i UT*«t«. 

^imtemMt isxmfevx^z><Dx\ m^vtcm^TKm^^x^abtcMmx 

H6|Hf;i^1-;7n— M^fc{t5M?:ff 5CPU2 3 a f*£fc. 
-2 2£LT«f6i--5 0 

j:ot, cpu23ait * *T v ^^x^(om^mmm^m& t awst 

£*LtfIE*n©ftfc VX^ftfeftZ z btfx% zmmjZKMVXik&t^ ffi^fttt 



WO 2004/088341 PCT/JP2004/003914 

18 

a«i±i^T«rm^t-s^^*jE^T^^© 2 3 a - 1 3 1 vxmm u m 
m &m-ir&m <d & % m w 3:*^ m mm x # s ^ y t v <d nm ^rmmM &±x <d ^ 

I6@!^f7a-^t- M^&frS^S'grff? CPU 2 3 a te^Tc, 

v *r y (omm %m z tc & \^mm x # § 0 



WO 2004/088341 PCT/JP2004/003914 

19 

mm, minify v zs&wiWs m^fD^m^mm^titc^^y'v 

5- t^t^Si 5 &c:ft5o 



WO 2004/088341 PCT/JP2004/003914 

20 

if jfc <r> ffi m 

^* © 5te tt^tg *5 v > x mm rt m & mm. *a> e> mmrnm l ^ «je p§ t ^ % <5 v n 



WO 2004/088341 PCT/JP2004/003914 

21 

& h wmKm±. n t^- % v > &mmj£& r <d & (d mm - &mm>&. <d j&u * m^, 

£im*^ft*&#>x%!>i*, m'£ikm*mmmmvtznm^mmmzmvxfam-*s 

^*^•^^^^«^fc^v^T^c«prtM^«^;*^^ J ^^ Lfcm^*£, stria 
n-zsmtem-At ^xmrn-r^wcm^m^mm^Wib 



WO 2004/088341 PCT/JP2004/003914 

22 

ufcmjBE*T©««^**ae><5«-a'j|[aii^ai, WBi*«fcmi*©^y^y 

tt&*fria*ii*ffil$T#ffl^Ji* i x HtflEft^cm^fc £ o T*^i-*5>«te J: 5 ft* 



WO 2004/088341 



PCT/JP2004/003914 



1/5 



ME. 



/-.. 



2 3 a - 1 

"1 

2 3 a — 1 1 

2 3 a - 1 2 

2 3 a - 1 3 



1 i 



2 3 a -2 1 



2 3 a —2 2 



" 2 3 a - 2 



WO 2004/088341 



PCT/JP2004/003914 



2/5 




WO 2004/088341 



PCT/JP2004/003914 



3/5 




J P Ipol 



WO 2004/088341 



PCT/JP2004/003914 



4/5 




1&W.W.%t I 



WO 2004/088341 



PCT/JP2004/003914 



5/5 



CUED 



i 



N 



T 



I 



S 1 
S 2 





S 4 

S 5 

S 6 

S 7 

S 8 

S 9 

S 1 O 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 G01R31/36 



International application No. 

PCT/JP2004/003914 



According to International Patent Classification (IPC) or to both national classification and IPC 



. B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G01R31/36 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho . 1922-1996' Jitsuyo Shinan Toroku Koho 1996-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Koho 1994-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 
A 


• JP 7-84015 A (Toyota Motor Corp.), 
31 March, 1995 (31.03.95), 
Full text; all drawings 
(Family: none) 


1,7,8, 
2-6,9-11 


Y 
A 


JP 2002-174133 A (Japan Storage Battery Co., 
Ltd. ) , 

21 June, 2002 (21.06.02), 
Full text; all drawings 
(Family: none) 


1,7,8 
2-6,9-11 


Y 


. JP 2001-51030 A (Hitachi Maxell, Ltd.), 
23 February, 2001 (23.02.01), 
Full text; all drawings 
& US 6294894 Bl 


7 



I I Further documents are listed in the continuation of Box C. 



I 1 See patent family annex. 



Special categories of cited documents: «T» 
document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international "XT' 
filing date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y» 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 

document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
11 June, 2004 (11.06.04) 


Date of mailing of the international search report 
. 06 July, 2004 (06.07.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



.ffl^WS#-§- PCT/JP2004/003914 



&m<Dm-tz&m<o£m (mm&m&m (ipo ) 

Int. CI' G0 1R 3 1/3 6 



WHEfcfrofcft/J>R*H- (HflKttff&M (IPC) ) 



Int. CI 



G01R 31/36 



B*H#lffl&r^M$ 1 9 2 2-1996$ 

B^mtemmmmmtem 1971-2004$ 

Qy^mmmmMmm^m 1996-2004$ 

n^msmmmmm^m 1994-2004$ 



mmm^xmm ufcm^x-^-<-^ c^-*^-*^^ ^1^1^11). 



#^=f y — * 



JP 7-840 1 5 A (bBfiSWum^ft) 
19 95. 03. 3 1, ±X, l&m (7 7 ^y -ft b) 



J P 2 0 0 2 
2 0 0 2. 0 6. 



1 7 4 1 3 3 A ( P*«?&Mc^*fc) 

21, ^x. ±m (^r^y-^u) 



1, 7, 8 

2-6, 
9-11 

1, 7, 8 

2-6, 
9-11 



|x] cmvmzfcwcmmmztix^z. 



r&j pi— A'r>h7r 5 V— $M 



11. 06. 2004 



06. 7. 2004 



HfcHWfF/f (ISA/JP) 
5&{i!#-5§- 100-8915 
aaWFFftHKfMSHHTB 4#3-§- 



2 s 



7t 

9 8 0 5 



0 3-3581-1101 « .3 2 5 6 



SSPCT/ISA/2 10(l2'<-y) (2004$l£) 



n&MM« PCT/JP2004/003914 










Y 


JP 2001-51030 A (BSl-^^-fe/^^th) 
2001. 02. 23, ±X, ±m 
&US 6294894 Bl 


7 



^PCT/ISA/2 10 (Sg2-<— S*Z>j^§:) (2004^1^) 



